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Tn the Specification 

Please replace paragraph 0005 with the following amended paragraph: 

Figure 14[[1]] illustrates one way m whrch amicroarray with tag-probes could be 
^edtosereenaproteinhbrary.withnodoningneeded.Toaprote.n-encodingmRNAa 

5'tag sequence and a 3' nbosome-blocking sequence are attached (A). In a poo, of such 
mo ,ecules, such as a randomly mutated gene library, each rnRNA rs paired withaunrque 
tag and all have the same 3' sequence. Followmg in-vitro translation either on a 
microarray or in a test tube, the nascent protein remains attached to the mRNA (B), 
t „e technique of rihosome display (see, e.g., Hanes, e, al. (2000) Methods Enzymol 
328:404). During hybridization the tag directs each mRNA or mRNA-protetn complex to 
a particular address on the Tag probe array (C), where al, the pro.ems are screened 
simultaneously for activity (D). Approbate detection methods tdentify protems of 
interest (E), and the correspond^ tag is known by the address on the array. FinaUy, the 
correspondinggenescanbeeapturedbyRT.PCRofmernRNApool.et.herftomthe 

nJ^A on the array or from another aliquot, using a universal reverse pnmcr and each 
.dent.fiedTag sequence as a forward prime, The genes can thenbe subjected to mrther 
screening or another round of mutagenesis. 

P,ease insert the Mowing paragraph as paragraph 00,7 after paragraph 0016: 

RgureJOGemja^^ 
ta2e e J! fahybr^^ 
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^ ^^W^h.mi Uaa J Probe desi m To control fo r 
bacJ^MdaMcro^^ 

the ronseouen -e. of partially degraded mRNA. 

P.ease insert the following paragraph as paragraph 0018 after paragraph 0017: 

Fioiiro 1 1 . to^. -»v «* sequence va mtinn detention A. F.ach base of 
^venrefe^nce^^ 
ii! e Jllk aI»ea £ ^^ 
Shomarejaobese^a^^ 

u. sen nence is de termin ed h y hybridization intensities with the probe . 


comi 


^rm-nt-y <r. the target providing the strongest signal. 
Please insert the following paragraph as paragraph 0019 after paragraph 0018: 

BguJ eJ2JM3N^^ 
OJsjnterrogaMb^^ 
set^sists^ftar^^ 
sr *! U nd 4 mis J n^^ 
ooj^orrjr^^ 

U^jh^^unin nfHir |inV nnt&rcr\ Aver the oolvnrorphisin__is_shown ; 
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taagsMMoc!^^ 

same SNP site. 

Please replace paragraph 0020 with the following amended paragraph: 

Figure 13[[0]]. Schematic of the single-base extension assay applied to Tag probe 
arrays. Regions contaimng known SNP sites (A or G m this example) are first amplified 
by PCR. The PCR product serves as the template for an extenston reaction from a 
chimeric primer consisting of a 5' tag sequence and a 3> sequence that abuts the 
polymorphic site. The two dideoxy-NTPs mat could be incorporated are labeled with 
dtfferent flurophors; in tins example ddUTP is incorporated in the case of the A allele, 
and ddCTP for the G allele. Multiple SBE reactions can be done in a single tube. The 
tag sequence, untque for each SNP, dtrects the extension products to a particular address 
on the Tag probe array. The proportion of a fmorophor at an address reflects the 
abundance of the corresponding allele in the original DNA. 

Please replace paragraph 0021 with the following amended paragraph: 

Fig 14[[1]]. Using Tag probe arrays to screen protein activity. To a protein- 
encoding mRNA a 5' tag sequence and a 3' ribosome-blockmg sequence are attached 
( A).ma P oolofsuchmolecules,suchasarandom.ymu«a.edge„e.ibrary,eachmRNA 

is paired with a unique tag and all have the same 3' sequence. Fol.ow.ng m-vttro 
translation either on a rmcroarray or in a test tube, the nascent protem remams attached to 
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the mRNA (B). During hybridization the tag directs each mRNA-protein to a particular 
address on the Tag probe array (C), where all the proteins are screened simultaneously 
for activity (D). Appropriate detection methods identify proteins of interest (E, black 
and/or shaded blocks). Finally, the corresponding genes can be captured by PCR of the 
mRNA pool using a universal reverse primer and each identified Tag sequence as a 
forward primer. 

Please replace paragraph 0022 with the following amended paragraph: 

Figure 15[[2]]. PCR based method for attaching a tag sequence to a RNA. A gene 
sequence is hybndized with a forward primer which contains a T7 promoter, a tag 
sequence and Gene seq which is complementary with the gene sequence (A). A PCR 
double stranded DNA that contains the gene sequence, the tag sequence and 


results in a 


T7 promoter (B). An in vitro transcription reaction can be used to generate RNA that 
contains the coding region and the tag (C). The RNA can be used in vitro translation (D). 
The reverse primer for the PCR (A) contains both sequences for hybridizing with the 

gene sequence and a ribosome block sequence (Rblock). This block sequence can 

facilitate the retention of ribosome with the tagged RNA (D). 

Please replace paragraph 0049 with the following amended paragraph: 

Currently, the most popular application for oligonucleotide microarrays is in 
monitoring cellular gene expression. Standard GeneChip® arrays are encoded with 
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public sequence information, but custom arrays are also designed from proprietary 
sequences. «««~ mdenictshowa [[A]] gene expression array interrogates each 
transcript at multiple positions. This feature provides more accurate and reliable 
quantitative information relative to arrays which use a single probe, such as a cDNA 
clone or PCR product, for each transcript. Two probes are used a. each targeted position 
of the transcript, one complementary (perfect match probe), and one with a single base 
mismatch a. the central position (mismatch probe). The mismatch probe is used to 
estimate and correct for both background and signal due to non-specific hybndrzation. 
The number of transcripts evaluated per probe array depends upon chip size, the 
indivtdual probe feature size, and the number of probes dedicated to each transcript. A 
standard 1.28 X 1.28 cm probe array, with individual 20 X 20 Dm features, and 16 probe 
pairs per probe set, can interrogate approximately 12,000 transcripts. This number is 
steadily increasmg as manufacturing improvements shrink the feature size, and as 
improved sequence information and probe selection rules allow reductions in the number 
of probes needed for each transcript. 

Please replace paragraph 0052 with the following amended paragraph: 

Oligonucleotide arrays are currently used primarily for two types of genotyping 
analysis. Arrays for mutation or variant detection (Figurei!) are used to screen sets of 
contiguous sequence for single-nucleotide differences. Given a reference sequence, the 
basic design of genotyping arrays is quite simple: four probes, varying only in the central 
position and each containing the reference sequence at all other positions, are made to 
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probe corresponding to the reference sequence, but in the case of a nucleotide 
substitution, this wi,lbeoneoftheother.hreeprobes.Theo,her main typeof genotypmg 
performed w.th oligonucleotide arrays ,s StfP * that ts, the genotyping of b.aUeUc 
single-nucieotide polymorphisms. Because SNPs are the most common source of 
v^ationbetweenindivrduals, they serve not only as landmarks to create dense genome 
m apsbutalso as markers for Imkage and loss of heterozygosrty studies. Large numbers 
of publicly avarlable SNPs - nearly one tmllionto date - have been found using gel- 
based sequencing as well as mutation detection arrays. 

Hease replace paragraph 0053 with the following amended paragraph: 

to addition to mutation detection arrays, at least two other types of 
oligonucleotide arrays can be used for SNP analysis. The "HuSNP" assay allows nearly 
, 500 SNP-containing regions of the human genome to be ampHfed in ]U st 24 multiple* 
PCRs andthenhybndvzedto asingleHuSNP array. The SNPs cover all 22 autosomes 
andtheXchromosome. Thejtfobe^a^^ 

probes for each SNP on the HuSNP array interrogate not only the two alleles of the SNP 
position, but also 3 or 4 positions flanking the SNP; the redundant data are of mgher 
quality for the samereasons that the use of multiple probes improves gene expression 
monitoring array data. 

Please replace paragraph 0054 with the following amended paragraph: 
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Although it is anticipated that the HuSNP assay will be appropriate for many 
applications, a more generic alternative is available in the form of the GenFlex™ array. 
For this array, two thousand 20mer "tag" probe sequences were selected on the basis of 
uniform hybridization properties and sequence specificity. The array includes 3 control 
probes for each tag (a complementary probe and single-base mismatch probes for both 
the tag and its complement). One way to use the GenFlex™ array for SNP analysis is 
illustrated in (Fig. 13[[0]]). In this example, a single-base extension reaction is used, in 
which a primer abutting the SNP is extended by one base in the presence of the two 
possible dideoxy-NTPs, each of which is labeled with a different fluorophor. Since each 
target-specific primer carries a different tag, the identity of each SNP is determined by 
hybridization of the single-base extension product to the corresponding tag probe in the 
GenFlex™ array. The flexibility of the GenFlex™ approach lies in the freedom to partner 
any primer with any tag, a feature which enables other applications as well. 

Please replace paragraph 0059 with the following amended paragraph: 

In one aspect of the invention, methods are provided for the use of microarrays 
for proteomics and other protein screening applications. For example, by attaching a 
different oligonucleotide sequence tag to each member of a group of proteins to be 
analyzed, hybridization would allow them to bearrayed in discreet locations on a chip for 
parallel screening. Proteins of interest would be identified by their position on the array. 
In one exe[a]m P lary approach (Fig. 14[[1]]), the tag is attached to the protein genetically 
by linking the tag to the mRNA and then translating the protein in such a manner that the 
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Enzymol 328:404). 

P,ease replace paragraph 0060 with the Mowing amended paragraph: 

A nn lqU eta gS e q nenceca nb ea tt achedtoea Ch ,arget(n 1 KN A ,c DN A,Sene,DN A 

^onroaUtargerstfthetargetshave — end, for — po,vA tracts or 

«nom .atrdtrans.attn.thetar.teanheincorporatedtntothePCKpnrne, 

Piease repiace paragraph 0063 wtth the Mowing amended paragraph: 

„ easestfsnotnecessary for each different tar g et to have a unio,e ta g . 
te ^ h ^«^« h *" ^ * , * di " ^ *" I1,DIl,,, 
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varian.s^esi.—ha.thesa.e unwanted v^anUs capped again. * other 
tags for each target. 
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t» the Drawings: 

Please reinstate Figures 10 through 12. 

NO ) in order to comply with 37 C.F.R. 1.821. 

Flgure s 13, 14 and 15, which had been renumbered assures 10, 11 and 12 

numbering. 

A complete new set of drawmgs rs enclosed attached herewUh. 


Attachment: Replacement Sheets 
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